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The antimicrobial effectiveness of 
S€>me preservatives in 
inactivated htiinafi vaccines* 



F. E. N, Mekkems, f Amma A. Poiak-Vogeizangf 



Yttt ant imicml»i«| elfccti-i'enessof kome |>fes*r\"af ives in inactivawd human vaccines m'a» studied 
hy ap|>ltcatidn of rl»e t«f Jcscnbcd in United States Ptmm»et>pcta CO.S.P.S XIX. Wivr 
rf€nnvmentit%i strains as wrtt as tht*t; *cr*ii»$ itfllared ftotn vxcine% »«« msciI >& test strains. 
Pf^^ttCt* wiihliyaiwine, ptien«l, mefitiiolate and 2-tenoj«%'etittnol-fonin*ltnem'ereiii%icstig*tr<l-. 
Only phenol mn «lie wquirerotnts of tl*e ll.S.P. XIX test satisfs^totilf, the oiher pfei*f%«ti\ts 
Aid i»€rt iplly re».lMC«;i«*mc€j|*ti»e<liallrn.gei»acieri« wuotfnore than ©• lH^of ihc initial numbers 
wit Inn f m-o we«rlcs. Mowe%«r, meriliiolatc An«i frnosjTf tonol wiib fonnaline appcaneJ t© be tlie 
t^st alternat»%-rs t»» t»c- wsrJ as j»ir$<-r\'at»%'e in DI*T and 15i*f"-f»ol«t> %-acetnes tc%-pecti\vif. 



INTRODUCTION 

The addition of preservati%'es to inacci%'acc«i %*accines is pcrniitted or, in case of 
nwiltiple-dosc containers, presertbed tti all pbarmacopeiK. These substances shouM 
prevent tliegK>\vtlioforlctIlc<incai«tnating micro-organisms introd-uced inadverteiwly 
m any sta|»e <»f proAicrionor at any tiate during use of a %'accine<&ligman, 1974). The 
preservatives adtlecl sliould al» be harmless for the recipient. Few preser^itives which 
meet all tliese r«|»ii«inents see kn<»wo and little information on this particular raatter 
is |»iveii in liieratwre. 

The *AntiniicK>bial Wresetv&tivti lflecti%«ne$s* tesi prescrttsed in United States 
l»hariiiit»co|<ia (U.S. P. ) XIX (U.S. P. » 1975) differed in cm-o father slight but inifsortanE 
i«c>diicati0f»s from the same tesc prescribed in U.S. P. XVIII CU.S.P.» 1970). These 
incidiications, incubaticm at storage temperafwre and ©edoction of bacteria oa day 14, 

• R«;et¥eJ tor |»iiMicatiOft 4 September 19S0. 

f mi|l;» InstitwMt %xior ilc V#lks.«ew«dl»ei«i, P.O. Box 1, 3720^ BA Bilthown. Netlicrl»ids. 

mWS- 1 lS7/Sll#S027T + m lOS.OOlO © wsi The l»te«»*tio»»l Mmcimiom. ©f ».Solosic«l &*adm:4itMma 

277 



Case 1 :06-cv-01 357-EGS Document 6-1 Filed 1 0/26/2006 Page 2 of 9 



t- I;. N, HEKKI-N'SI:?' .fl.. 

mid ilif ^C4«.*|«itm.c«l"«lic6<-iiii>%Ji<ir»i ft^iujfcineins in MeJeflan«lsc* I*li*ra»a£0|3ccC'N.I*.l 
t\J., S fKM*., Itl7iii leJ us <«> Pc-«-iiar»inc liw «it«wic«>l>ial c-tictii%Ta«.s of ■soi«c- 
procrvativc* in iijac* ivatcxj iiaiijan vaccines fvikluc'etl in ouf fosi it uitr. This CXJUtiin*' 
ricin incluJr*! the iCwJy <if |vIx'Oul. iiiettWolatc, iiyaiBtnc a«<J ilic combination 
2-lcii«»^ycl llajwl- fiifiMalinc Cl'H. 

MATERIALS ANI> MliTHOOS 

TJjr «icil»t»d usctl Wiis js. *JrM.ftt>c«J *« IJ.S.I*. XIX wiiii Miinc j«0*iifica» ions. 

'llif itraiiii. ij«-*J ,*w lisicil in T^blt- 1 . Ilesides the li%'e icst strains wcoiiMncntJetJ in 
IJ.S.I*. XIX %vc ^Im ludutlrd tli«-c ftingjl airatiis is<ilnic-il in «>«r lalxwatury ffijiii 
%.'.n;ciiics Willi |'<rcscrvjiivfs. 

BjcicriJiJ siiaiiis m-^fr culnvaied *>n irutrirni-agar 25? ac 37 *'C, lungal straias on 
laa^lr cMrjCf-d|;ar 2CI' Jf 2t*--25- ''CI. Alter g«jw«-|i all strains m-crc sysix-Ji«le*l in skimiiie«J 
milk, litnft»j|»eiJi^,t"ii ami Jy*ipl»iliiei.l a% mtfpaulas. The auttil>er <'>f%'ial3le firganisais |xt 
.mif«Mle wa* «irfcri«incd m prciitnioary tiiriitKMts bf tesiipg se^-cwl .if«|'»ijules ofrach 
>if*in. Pc»i»r 111 «!tr siaj^nsuMi-i m'cre prepared by adtling 1 nil saline rocacii ampmle. 
T** (ulnt the rt.t,«rnnieri»letl rti.S.I*. , M'.F.I t<»nceiwrations, calculawtJ volwroes Ikim 
c.«;fi sii^f^nstim were 3«i«.ic«l i o t lie test i«lx*s. in T;«We 2 a s«rwy of t lirse ttof a is given. 

"The prcscrvat:t\-es invcsiigafecl arc ihawn ift Table 5. Phenol, merrhiolate and 
2-triM>xyrrii:»rjol with fijfsnalitte 25 pi-g t«r' iFF 25) were tesrr«J «S|>ecrivelf in fresiily 
pr«ffxir€?d typht^iti vaccine, iliptwhrfia-j^»rtiissi$-terjnus-%'3ccine(OPT)anci tiiphrlietia- 
l^ftMSsis-tcfanws-fxjlio-varcine <l>PT-|x»lio). Ex|5CfiiiieiiraI mixtures of FF 50 (2- 
tent>xycil«ii«l with formaline 50 pg nil"') and FF75 Cwitli formaline 75 |*g mi ~'>m'ere 

TaW-K I. Test >tr.iin"js tjseJ to investi|»atc fbe antifnicrubial cllcctive- 

nrss <if preservatives 



N«». Strain Cotie 



1 £*AtM£* «»/i ATCX S739 

1 PsevJomsnai aerrngmma ATCC 9027 

3 Si^fiffjim-m-mi as*rm$ ATCC 6538 

4 CamiiiJa .iBieMt ATCC 10211 

5 Asftrsifimt miger ATCC l^fO-< 

6 PenkiiiiMm sp. 77/195 

7 Verttfiiimm sp. 76/190 
S CiaJm^iam cUd0sp0rmit&s 77/191 

Sroin 1-5: rcc»ii»i«eniic^ by IJ.S.P, XIX. 

Strain 6: i»lat«?ii ftom experimenral polio %-accine with FF as preservative. 

Strain 7: isalAteJ fmm OFT-polk* vaccine no. 1©9 with byam.ine a* pttmn*' 

live, 

Srr*tf» S: iiwliurf ir«i» PPT-|»lii> %-accine no. 108 *»iil» hyjimtoe m pte»rv»' 

livr. 
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AKTlMlCfcOBIAL CFFECTIVCNESS IN MUMAN VACCLJaES 



TABim 2. Pmf^mtiom «f tbe inocoltm* of test <or^*afSi»s to be MS«i 
the «BttB»icffobi*! |>ics«%^i%« clfc;wvtoe$*-ct« 



tn 



Strain 



N«inl»CT» lotx:«J-«iTOt 



CjonceatratiooJ 



Csmdida ^Uicams 
Asftergitims migtr 
P^nmtiimm s|>. 



8 


«-2 


^-4 


S 


0-2 


5-6 


g 


0-2 


5-^ 


7 


Q-y 


5-4 


6 


«-5 


-i~5 


6 


0-5 


4-5 


5 


O-^ 


3-4 


6 


0-5 


4-5 



• Number c»f" viatslc «rg»iiisms pet mnpoule in. tlecim»l log, pR:linjin«rilf 

t Vwluine <n»ll to be added to each ie»t iul>r <4CI lall «» fellil ilie f«:onimenti*«3 

Cdnccatr*! ion . 
J a.c<c€win3ciMled<U.S.I*., M.P.|«»i»cei»tiau«>nof«rgM»»o»sfX'f'nilinti«»fnal 

Jog; c-oin|>t,»«l>lc «>n€catf«tion for «»»•« test mmias. 

aiaiie by addition sof formaline to the DPT-poMo %*acciiie wic h FF 25. Hyaaaine vss 
exmnmed in DPT-polio vaccine after clie date of' expiration. 

OfVacti of the eight te^t strains, chc inocwlttm iii4«cai:e4 in Table 2 m-as added! roeacli 
of two tubes coatainiog ♦!# m»l of the ptodact ro be exajaineti. After tlio«>aghly mixing 
a plate count was made fpois all cubes t<Q determine die iwitiber of viable organisms |^r 
nil. All these t«b« were incubatctl at 'i^C for 28 days. 

Afrer 7. I4, 2! and 28 <lays of incubation the fwimbcrofviab-Ie organisms per inl was 
<i«erfnine«l bf plare counts. 

Pia/e mMBtimg 

Wmtn uncWuced, 1 r 1 00 and 1:10 000 •diluted <saliiie) suspensions O- 5 ml was inocu- 
lated on each of two natrient-agar plates for bacteria and or each of two malt 

Table 3. Pf<$ervati%*s, conceotrarion aod application 



Wpeserv&tixt 



Concemmt ion 



Application 



2-l«noxj'eiltanol- 
formaline (FF 25) 

2-Rnox>*eitiattol— 
formaline ifW 50> 

2-Fenoxyethaiiol- 
foemmmc (FF 75) 

Merthiolatc 

Phenol 

Mfrnxmiae 



0-5<l>-— 25 iJLg f»r* 
0-5Sf— 50 l-fcg «nr» 

0-59^^ — 15 |*g ml"* 

I;l0f»0 

0-5% 

ltS©OOCI 



DPT-poIio vaccine 

Exi^rimencal 

Expefiiaenol 
DPT vaccine 
Typhoid vaccine 
E»PT-p6lio %'accine 
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extracc-agar plates lor fun^i. Alter incubation for three days at 37 "C (bacteria) and for 
seven days at 20-25 °C (tungi) the number ofcolonies was counted. From these counts 
the nun^ber of viable organisms |>er ml was calculated for each test strain. 

Imerpretation (U.S. P. XIX) 

The preservative is effective in the product examined it: 

— the concentrations of viable bacteria are reduced to not more than ()• 1 % of the initial 
concentrations by the l4th day. 

— the concentrations of viable yeasts and fungi remain at or below the initial 
concentrations during the hrst 14 days. 

— the concentration of each test micro-organism remains at or below these designated 
levels during the remainder of the 2S-day test period. 

RESULTS 

The results are shown in Tables 4—12. 

Esctxrichia coli (Table 4) was very sensitive to phenol and merthiolate. With FF 25 
and hyamine the reduction of organisms to not more than 0-1% of the initial concentra- 
tion wasonly attained at the end of the 28-day test period. Increase of the concentration 
of formaline in the FF-combination was not successful as a reduction to not more than 
0" 1% on day 14 was not achieved. 

Pseudomonas aeruginosa (Table 5) was found to be very sensitive to phenol, merthiol- 
ate and the FF combinations. With hyamine, although effective according to the 
requirements, a total bactericidal effect could only be demonstrated at day 28. 

Staphylococcus aureus (Table 6) was more resistant to the preservatives than the other 
test organisms. Only phenol folly met the constituted requirements. Increasing the 
formaline content in FF had a noticeable effect although a sufficient reduction of 
organisms could not be obtained. 

Candida albicans (Table 7) was found to be very sensitive ro merthiolate. Phenol was 
fungicidal at the end of the test period. The FF combinations and hyamine caused a 
gradual reduction in the number of viable organisms and thus met the requirements. 

Table 4. Antimicrobial effectiveness of preservatives to Escherichia coli 





Preser- 




Numbei 


r of organisms 




Vaccine 


vative 




per 


ml on 


day 









7 


14 


21 


28 


DPT-poiio 113 


FF 25 


6-8« 


6-0 


5-5 


4-5 


3-5 


DPT-polio 114 


FF 25 


6-9 


6-0 


5-3 


4-3 


— t 


DPT-polio (exp.) 


FF 50 


7-6 


6-5 


5-8 


4-3 




DPT-f>oho (exp.) 


FF75 


6-7 


5-9 


4-6 






DPT 84 


Merthiolate 


6-7 


3-7 




— 




Typhoid 19 


Phenol 


6-7 






— 




DPT-polio 68-7 1 


Hyamine 


6-3 


4-9 


3-9 


3-6 


3-3 



" In decimal log; + no growth. 
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ANTIMJCROBIAL EFFECTIVENESS IN HUMAN VACCINES 

Tahlh 5. Antimicrobial effectiveness of preservatives to Pseudomonas 

aeruginosa 

Number of organisms 
Vaccine vative per ml on day 



Preser- 




vative 









FF 25 


6-3* 


FF 25 


6-5 


FF 50 


6-5 


FF75 


6-3 


Merthioiate 


6-7 


Phenol 


6-4 


Hyamine 


6-4 



14 21 28 



DPT-polio 113 FF 25 6-3* — t — 

DPT-polio 114 

DPT-polio (exp.) 

DPT-polio (exp.) 

DPT 84 

Typhoid 79 

DPT-polio 68-71 Hyamine 6-4 4-4 <0 0-5 

* in decimal log; t no growth. 

¥oi Aspergillus niger (Table 8), phenol and merthioiate were obviously fungicidal ; the 
FF combinations and hyamine could not achieve this effect within the 28-day test 
period. 

Penicillium sp. (Table 9) was ver>' sensitive to merthioiate. The other preservatives, 
although far less effective, met the requirements. All the preservatives met the 
requirements in the case oiVerticillsum sp. (Table 10), although this organism showed 
slight resistance to hyamine. Ail the preservatives except hyamine were effective to 
Cladosporium cladosporioides (Table 1 1). 

Table 12, compiling all results of the Tables 4—11, relates these results to the 
interpretation constituted in U.S. P. XIX and N.P. These results indicate that phenol 
is effective to all test strains; merthioiate is not completely effective to5. aureus. None 
of the rested FF combinations met the requirements for5. aureus andf. coli satisfactor- 
ily. Hyamine was not effective to S. aureus, E. coli and our own zest strain C. 
cladosporioides . 

Table 6. Antimicrobial effectiveness of preservatives to Staphylococcus 

aureus 





Preser- 




Numbe 


r of organisms 




Vaccine 


vative 




per 


nml on 


day 









7 


14 


21 


28 


DPT-polio 1 13 


FF 25 


6- 6* 


6-5 


6-3 


6-0 


5-7 


DPT-polio 114 


FF 25 


6-5 


6-2 


6-1 


5-8 


5-3 


DPT-polio (exp.) 


FF 50 


6-6 


6-3 


6-2 


5-3 


2-5 


DPT-polio (exp.) 


FF 75 


6-3 


6-0 


5-7 


4-0 


— t 


DPT 84 


Merthioiate 


6-7 


6-5 


6-2 


5-7 




Typhoid 79 


Phenol 


6-6 


<0 








DPT-polio 6a-7 1 


Hyamine 


6-5 


-5-9 


5-7 


5-5 


4-9 



fn decimal log; f no growth. 
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Tablk 7. Antimicrobial effectiveness ol preservatives to Candida 

albicans 



Vaccine 



DPT-fxjUo 113 
DPT-polio 1 14 
Df^-poiio (exp. ) 
DPT-polio (exp.) 
DFnr 84 
Typhoid 19 
DPT-polio 68"? 1 



Preser- 




Number of organisms 




vative 





per 


ml on 


day 






7 


14 


21 


28 


FF 25 


5-2« 


5-0 


4-8 


4-2 


3-7 


FF 25 


5-6 


5-5 


5-0 


4-7 


3-7 


FF 50 


5-6 


5-6 


5-5 


5-3 


4-0 


FF 75 


5-7 


5-7 


5-6 


5-3 


4-7 


Merthiolate 


5-3 


~-t 








Phenol 


5-9 


4-0 


2-8 


0-9 




Hvamine 


5-5 


4-5 


4-3 


3-5 


2-8 



• In decimal lov?; t no ^jrowth. 

Table S. Antimicrobial effectiveness of preservatives to Aspergillus 

niger 





Preser- 




Number of organismis 




Vaccine 


vative 




per 


ml on 


day 









7 


14 


21 


28 


DPI -polio 1 13 


FF 25 


3'7» 


2-8 


2-5 


2-5 


2-0 


DPT-polio 114 


FF 25 


4-3 


4-0 


3-0 


2-9 


2-7 


DPT-polio (exp.) 


FF 50 


3-3 


2-5 


1-7 


1-7 


1-6 


DPT-polio (exp.) 


FF 75 


4-0 


3-7 


2-3 


2-0 


2-3 


DPT 84 


Merthiolate 


— t 










Typhoid 79 


Phenol 


4-2 


0-0 








DPT-polio 68-71 


Hyamine 


4-2 


3-7 


2-5 


2-8 


2-0 



• In decimai log; t no growth. 
Tablk 9. Antimicrobial effectiveness of preservatives toPenicillium sp. 





Pre.ser- 




Numbei 


r of organisms 




Vaccine 


vat ive 





per 

7 


ml on 


day 
21 






14 


28 


DPT-pol.o 1 13 


FF 25 


5 •4* 


5-6 


5-3 


50 


4-5 


DPT-polio 1 14 


FF 25 


5-9 


5-4 


4-9 


4-3 


3-7 


DPT-polio (exp.) 


FF 50 


5-1 


4-7 


4-3 


4-3 


3-0 


DPT-polio (exp.) 


FF 75 


5-8 


5-4 


51 


4-6 


4-3 


DPT 84 


Merthiolate 


4-9 


-— t 


— 


— 




Typhoid 79 


Phenol 


5-8 


5-0 


4-6 


4-0 


2-6 


DPT-polio 68-71 


Hyamine 


5-7 


5-1 


5-0 


4-8 


4-8 



* In decimal io^, T no growth 
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ANTIMICROBIAL EFFECTIVENESS IN HUMAN VACCINES 

Table 10. Antimicrobial effectiveness of preservatives to Vertkillium 

sp. 



Number of organisms 
Vaccine varive per ml on day 



Preser- 




vative 









FF 25 


3-1 


FF 25 


4-0 


FF 50 


3-7 


FF 75 


2-6 


Merthiolate 




Phenol 


2-6 


Hyamine 


3-7 



14 21 28 



DPT-polio 113 FF 25 3-l» — t — 

DPT-polio 114 

DPT-polio (exp.) 

DPT-polio (exp.) 

DPT 84 

Typhoid 79 

DPT-polio 68-7 1 Hyamine 3-7 M 03 0-1 0-0 



• [n decimal log; t no growth. 



DISCUSSION 

A method to test the effectiveness of antimicrobial preservatives was described for the 
first time in U.S. P. XVIII, edited in 1970 (U.S. P., 1970). Essentially this test 
consisted of challenging the product with each of fi%'e test strains and incubating the 
suspensions at 30— 32 °C for 28 days. The preservative was adequate in use if there was 
no significant increase in the number of yeasts and fungi, and if the number of viable 
vegetative micro-organisms was reduced to not more than 0* 1% of the initial number 
and remained below that level for a 7-day period within the 28-day test period. 

In 1974 the 'Rijks Instituut voor de Volksgezondheid' introduced a DPT-polio 
vaccine with a 'new' polio component, produced in a microcarrier culture (as contrasted 
with monolayer culture) and more purified than the vaccine produced in monolayers 
(van Wezcl, 1978). This 'new' DPT-polio vaccine with hyamine as preservative did not 

Tabli: 1 1. Antimicrobial effectiveness of preservatives toC/<;«i/oj/)er//<^« 

claJosporioides 



Preser- Number of organisms 

Vaccine vative per ml on day 



7 14 21 



DPT-polio 113 FF 25 4-5* 0-3 0-0 — t — 

DPT-polio 1 14 FF 25 4-6 — — — — 

DPT-polio (exp.) FF 50 4-5 1-5 0-0 — — 

DPT-polio (exp.) FF 75 4-5 06 — — — 

DPT 84 Merthiolate 40 — — — ~ 

Typhoid 79 Phenol 3-7 — — — — 

DPT-polio 68-71 Hyamine 4-3 30 2-8 3-8 36 

• In decimal lo^; i no ji;rowth. 
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I- J:, N H»:i<vKl:Na 1:1 Ai. 



FaHH: I J. A s,ur\ry ,li Clli: JIKJOlKH^bwl t'lictllVCHCiS »if"Ml\csl«|«ilt-J 

|»lt»CrVat4V€S 



1=1- M I-J-- 5t» |:|- 75 MttthmlAK Phenol Hyainiiir 

ii.HAtrttiia niii — -• — 'f- -f- 

Sijpfyhtmittt junMi *» - ■■•• — 4- 

(,'auJtJa aMitam -+- -r i- + -f- -i- 

<i i|'% rgi//*j «4tf t- r -t -i» ~f- -t 

l*<«A-|///*» S|>. -f T' f- -f. -f -f- 

ttrlA »//»#« sifj. -f- f f. +• ■^. .f. 



rt.jiiiMiMeiws Ml ts.s.P. XIX aiitJ N.i'. 

meet flu- abcive ment foned rc-cjHirenierKS. Tlie most eiiecti%'e comliination for DI*T- 
p)Ii(t vacctrMi was consitleretl ro l>e tenoxyethaortl with nefwiiyem and streptcimfcin as 
t.Ies**ribeti by Camerrtn 119741. 

In sfveral European. cc«inrrics inclii^ling rlie Neclterlancls. howe%'er, the use «l" 
jtttibiofics in Immaii vaccines is nor perrnitcefi f Cameron, 197-i; N.P. , 19781. There- 
tr.rr rhc c«nibin3tjf»ni fenoxfethanol-- formaline was chosen as an alf ernative, Tl»i$ choice 
was bascci on the sarislying results of che anrimicfobial tffectiveness in%'escigaiett 
acc«riiing k» tlic U.S. P. X\'1H criwrk (van Wezel, 1978). Based on tliese stutlies FF 
insreaci tit' li|-aeii.ne wm iiseJ. as preservative in our f>PT-|»i>lii»-vaccinc-s ftmn 1974 
tiawartls. M»i\vevcr, in l.LS.P. XIX" Ccdicetl in 19751 the recfHirenncnrs for the anii- 
fturrabial prcscrvarivc effcctireness were modifiecl. Tliese m<Kltlicdtiofts inclinlwJ the 
mciibacicin m the storage iceipcratiire m at 20-25 *C if na storage rem|>erafiire was 
5|-Hfcifieil. Flirt herniore, clir rediiccion of the iwwiibef of %'i3bfc bacteria to uoi more tlian 
II- IC?'. af the initial concentrai ions %%'as rec|iiirect on die I4cli ilay. Tlie simly presentetf 
here wm basetl &m these new rec|«ireinents and inclijcleci the preservatives piiciirtl, 
n«?fthic»lare and frnoxyet hanot— frtrmaline wirli, various cfincen-craticins of ftjrnialiiic C25 
f.tg ml"', 50|ig ml"" ' and 75 jug ml" ' msptctivtly). Although l»yai«ine is not applied 
at pfCaenc in combined vaccines tr was also incttidecl in this sfwly twcaiise little or nn 
tiara on ihis ptesecvMive were known. For rhis reason a liyarnine vacciiie m»icli an expired 
ilatc WAS Msecl, 

In this sriicly only plienol met the nem' U.S. P. XIX reciuirements. MercWolatc was 
n«t fully effecrivc coS, ammus. Tliis was also found by AslifortI fi ai. CI974) and by 
Farber & Repch { t9?4). The FF combinations and hyaininc pro%'eel to be insiifieiemly 
tikctivataS, aumui anclU. ms/i. Probably the p«sence of antibiotics in theC€»mbination 
used by Ca-roeron { 197 -i) is esseotial for the antimiccobiat effectiveness. Moreover, liis 
stHctf wm f«rfofiiie<l according to the U.S. P. XVIll re€|«irements at»cl thws his results 
are nor fully comparable co otirs-. • 

Although for a useful test rhe number ©f strains used should not be roo large, there 
\ire jocTcl reascins t©- investigate scime species found as contaminants in the produces 
under cons islerat ion (Iniernational Symposium, 1974). 

284 
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AMTIMICEOBIAI. EI-FI£CTi VKNISS IN HUMAN VACCINES 

As fX|>trfn:<J PfttmMmm %p. , isolaicci fforo a jx>lio-l'l' 25-vacciiie, proved to be little 
ic-iisitive ttj l-F. Conipafable results wcfc obtatnetl witli the strains isolaic4 i'mtm 
DI'T'j^olfo byjinittc v&cciaes (Vertkiiimm sp. mtti Clat&sfm-iMm fiaiiespetrimJes h which 
were iMOSt: fcsistaat to liyaininc. 

Tilt- r«|uireiiiciits fbriniilarcd in N.P. are similar to those descriixxl in U.S.P. XIX. 
If rlicsc fct|yirfmei«s are precisely ap|>liccl mtly phenol is «cc|jtable as an tffcctive 
preservative. According totlie same pliaffnaco|>cia liowcvcr, phciM*! is i>oi allowed to be 
tisc«l in aJsorbccJ D-. T-, DT- (and therefore also DT-|xil«»-, I3PT- and DFI"-|>oIio-) 
vaccines. For tlicse tyjjes «f vaccittrs inefcJiiolafc seems co be ilie best prcicrvative. 
Mfritii<»late, howevef , is «l.etriinencal ro the quality of inactivated |x>Jiovaceifit; CCainc- 
KMi, 1974 p mid ilierefore unaccepraWe for application in polio-containing vaccines. For 
ilscSf vaccines tlie Iscsc akernaiive seetns co be the conibinaticin fcnoxyctlianol— 
fornialinc. With ilic it« rod uctiun &('¥¥ instead of byajnine m our Dl*T-poiit> vaccine 
flit- riuiiilicr «jf fungal- infected containers of this vaccine lowered froai alxjuc one 
l>r<iniiille lo almost zero. 

In ct»pci«sic»n, alchoiigli nicriliiolatc and feiioxyecliaiiol— fownaliiic did nor fulfil the 
r«|iiirenients formulatetl in U.S. I*. XiX and N-.P- t>«r results indicate cliat clicse 
preserwarives are tlic best altcrnati%'es to be used in 1>I^- and DPT-polio-vacctrics 
ccspccft%»elj'. 

AfAmm'iefigmtems 

Tile authors would like to eliaftk Mr J. A. Smirforf«:linic*ladviceandlr A. L. vanWeaeifor 
critical discussion. 
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